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(57) Methode permettant d'obtenir un rapport porteuse- 
brouillage desire dans un systeme cellulaire, a des 
niveaux de puissance d'&netteur reduits, en mesurant 
une perte de signal sur la liaison descendante entre un 
emetteur de site de base (3 1 ) et un recepteur mobile (20) 
et en calculant la grandeur d'un signal sur la liaison 
montante a un recepteur de site de base. Un canal de 
communication est ensuite choisi parmi un certain 
nombre de canaux de communication d'apres une 
comparaison de la grandeur du signal en sens montant 
avec les niveaux de brouillage premesures de chacun des 
canaux precites afin de produire un rapport porteuse- 
brouiliage desire. 



(57) A method is offered of achieving a desired C/I ratio 
within a cellular system, at reduced transmitter power 
levels, by measuring a signal loss on a downlink between 
a base site transmitter (31) and mobile receiver (20) and 
calculating an uplink signal magnitude at a base site 
receiver. A communication channel is then selected from 
a number of communication channels based upon 
comparison of the uplink signal magnitude with pre- 
measured interference levels- of each channel of the 
number of channels to produce a desired C/I ratio. 
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(57) Abstract 

magnitude at a base site receiver A communication 13" ? ? , '' e re< *' ver (20) and a " Mink signal 
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IMPROVED GSM INTERFERENCE BAND SELECTION & REDUCED 

POWER HANDOVER 



Field of the Invention 

This invention relates to communication systems and 
more specifically to cellular communication systems. 



Background of the Invention 

Cellular communication systems are known. Such 
systems are, typically, comprised of a number of remote 

1 5 base sites, each having a service coverage area, and a 
number of cellular telephones (communication units). 
Remote base sites are typically dispersed throughout a 
geographic area providing local communication services to 
communication units passing through the area from the 

20 nearest remote base site. Within the geographic area, 
service coverage areas of adjacent remote sites are often 
arranged to partially overlap in such a manner as to 
provide a substantially continuous coverage area in which a 
communication unit receiving service from one remote site 

25 may be handed off to an adjacent remote site with no 

interruption in service. The Groupe Special Mobile (GSM) 
Pan-European cellular system, as specified in GSM 
recommendations available from the European 
Telecommunications Standards Institute (ETSI) 

* 0 is an example of just such 

a system using such a format. 

Such systems, typically, provide communication 
access to communication units within service coverage 
areas (cells) on an assigned frequency spectrum. The 
15 assigned frequency spectrum is divided into a number of 

operating frequencies (fi, f2 f7n+7). 

To maximize the capacity of a cellular system within a 
given geographic area, operating frequencies must Be 
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reused among the cells in such a manner that mutual 

MunT-ZJ™ 001 CXCCCd 3 maximum ^reshold level 
£ a nterference ' **** such systems, is matntained ' 

5 ret: patter in,Um ^ *™* "» - 

Under the reuse pattern a list of available * idle 

trtfCT^ m T h rem0tC basc a 
d?v M J^L r , ablC fre( J uenci « * in turn, further 

1 0 fn^f 3 1St ° f USCable Channcls ba "d ^on 

if interference measurements. 

<.«.. USMblc channeIs availabl * at remote base 

site or handoffs or for allocation to communication unhs 
requesung access, is determined from interference 
measurements performed by the base *it** an w 
> 5 with , cel. threshold (or ZZlttor'Zjg ff? 

highest threshold may be deemed useable while the ! 
above the threshoM may be deemed no. useable. 
20 availab^v ^ " m " h0i ° f d ««™»i»8 channel 

channels. Problems arise, on the other hand, where a 
2 5 requesting communication unit is located near the 

Z ? SCrViCC C ° VCragC «* or is in a Poor service 
area In such a case the communication unit may be 

X n9 . ?f ° r nCar ' fu " out P ul P° wer y« still providing a 
signal that appears weak to the base site. P rov,ain g a 

oerioherv^f WhCrC 1 communica *on unit is near the 
periphery of the semce coverage area (because of handoff 

Le f aIlocation of a communication channel 

under the threshold method, may result in a poor quaJUv of 

3 5 mZT „ ^ SPe / if,C - if high qualit y channel * low 
3 5 measured interference) are used indiscriminately for calls 
wuh strong signals, then calls with weak signals mav be L 
with only poor quality channels which ma/ produce" poor 
aud,o quality, service interruptions, and dropped calhT 
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Because of the importance of mobile telephone communications a need exists 
for a better method of selecting channels for assignment during requests for access 
or requests involving handoff. Such a method should take into account the vagaries 
of signal quality associated with geographic location. 

Summary of the Invention 

A method is offered of achieving a desired C/I ratio within a cellular 
communication system. The method includes the steps of grouping unallocated 
channels having more similar than dissimilar measured interference characteristics 
into a plurality of interference groups; measuring a control signal on a downlink of 
a base site of the cellular communication system by a communication unit and 
communicating the measured signal value to the base site; determining a calculated 
link signal loss by comparing the communicated measured signal with a magnitude 
of the control signal transmitted by the base site; and allocating a channel of the 
grouped unallocated channels to the communication unit based, at least in part, upon 
the calculated link signal loss and said interference groups to produce the desired C/I 
ratio. 

Brief Description of the Drawings 
FIG. 1 comprises a block diagram of a communication system under the 
invention. 

FIG. 2 depicts service coverage areas and base sites of a large geographic 
area within which communication services are provided. 

FIG. 3 depicts interference bands for use under condition of handoff, under 
the invention. 

FIG. 4 depicts the relationship of power control box to interference bands 
under the invention for channel selection during handoff. 

FIG. 5 depicts a grouping of interference bands for use with communication 
units requesting system access. 
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, . J? G ' f de P icts a flow chan of channel selection during 
handoff under the invention. S 

FIG. 7 depicts a flow chart of channel selection upon 
5 receipt of an access request from a communication unit. 

Brief Description of a Preferred Embodiment 

1 0 The solution to the problem of channel selection lies 

conceptually, in selecting a channel (proportionate channel) 
with an interference level proportionate to a communicated 
signal level such that a desired C/I ratio is maintained 
Such a selection process would measure signal loss between 

1 5 communication unit and base transceiver station, calculate a 
communicated signal power level, and assign a channel with 
a detected interference level equal to, or below, the level 
required to maintain the desired C/I ratio. 

Selection of proportionate channels for assignment to 

2 0 communication units is determined, according to the 

invention, by the status of the communication unit. In one 
embodiment of the invention application of the 
proportionate channel selection process is limited to 
handoff. In another embodiment, use of proportionate 
25 channels may be extended to all communications traffic 
between an MS and BTS. 

Shown in FIG. 6 is a flow chart describing the method 
of selection during handoff, according to the invention. 
Reference will be made to the flow chart, as appropriate to 

3 0 understanding the invention. 

Referring to the block diagram, designated generally 
by the number 10, of FIG. 1, a portion of a GSM cellular 
communication system under the invention is illustrated 
Included within such a system (10) is a number of 
J 5 communication units (20 and 21) (as used herein 

"communication unit" refers to mobile units or portable 
units), base transceiver stations (BTS) (31. 32, and 33), and 
a base station controller (BSC) (30). The BSC (30) is also 
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shown interconnected with a mobile switching center (MSC) 
(34). Within a GSM communication system, a number of 
systems (10) may be interconnected to a single MSC. 

Communication services within such a system (10) are 
5 provided within a relatively large geographic area (50) 
(FIG. 2) from BTSs (31, 32, and 33) distributed throughout 
the large geographic area (50). Each BTS (31, 32, or 33) 
offers communication services within a service coverage 
10 (50) * 51 ' 52 ^ incluS * ve of the large geographic area 

BTSs (31, 32, and 33), according to the invention, are 
constructed to scan unallocated channels assigned to the 
BTS and measure an interference level on each channel. 
The interference level is then used to group channels into 
15 interference bands based upon measured levels of 
interference falling between an upper and a lower 
threshold value for each interference band. 

Shown in FIG. 3 is an example of a set of handoff 
interference bands, under one embodiment - of the 
20 invention. In the example (FIG. 3) channels with a 

relatively high measured level of interference (-76 to -81 
dBm) are assigned to band 1. A next level of interference (- 
81 to -88 dBm) are assigned to band 2. Channels with a 
lower level of measured interference (below -105 dBm) are 
25 assigned to band 5. 

Communication units (20 and 21) and BTSs (31, 32, 
and 33) are constructed to exchange signals substantially as 
specified under GSM. Accordingly, communication units (20 
and 21) request access to and are granted traffic channels 
3 0 (TCHs) substantially as specified under GSM 
recommendations. 

Upon assignment of a TCH, a communication unit (20) 
(FIG. 2) tunes to the assigned frequency and slot and begins 
exchanging a communicated signal through the serving BTS 
3 5 (31). While exchanging the communicated signal the 
communication unit (20) scans for and, upon detection, 
measures a received signal strength indication (RSSI) of 
broadcast control channels (BCCHs) of nearby BTSs (3l, 32 
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and 33). Upon detecting and measuring a BCCH the 
communication unit also receives and decodes aiUD of the 
transmitting BTS (31. 32, or 33). ^ 

5 *nrf nTb COmm " nication un " (20) communicates the RSSI 
5 and ID of each detected BTS Hi v> ™- ra\ . A ■ 
dtc nn o i 1 ' 32, or 33) t0 * c serving 

. (31 i 00 » s,ow associated control channel (SACCH) 
associated with the assigned TCH. The RSSIs and IDs are in 
turn transferred to the BSC (30) (101). RSSIs and 

1 0 £r iatC t IDS ° f " many 25 six ' detectcd BTSs (31. 32 or 
1 0 33) may be transmitted to the BTS (31) on the SACCH anH 
forwarded to the BSC (30). *ACCH, and 

semnf bI? nn CXChange ° f 3 commun ^ted signal the 
S from *? } mCaSUres . an RSSI 0^ communicated 
signal from the communication unit (20). The RSSI of the 
15 communicated signal is, in turn, transferred to the BSC (30) 
for use in determination of a need for handoff. (30) 

' a dccision w handoff a communication 
unit (20) to a target BTS (33) may be based Zn 
comparison of RSSIs with threshold values.. by distance of 
0 ^communication unit (20) from the BTS (31) etT( S ee 

^J5~ 5 - 08 ); Handoff maybefclLef by 
the serving BTS (31) transmitting an ID of a TCH allocated 
for use in the transfer target ceil (53). allocated 

. Tr „ . The . ID of a Proponionate channel to be assigned as a 

may £ ^Sf ^ handoff ' und " *• invention, 

BSC ZjSFT? y ' mCanS f0r grou P in 8- such as the 
BSC controlling the target BTS (33). The BSC (30) (in the 

case of a mtra-BSS handoff) begins the detenninat on of the 
proportionate channel by calculating a link signd oss 

u^tBT % r?ln r mUniC r i0n " nit (20 > «« "-sfer 
Msr } ' , ( , ^ case of an intcr " BSS ha "doff. the 

MSC (34) may calculate link signal loss.) • 

unir in 1 ^ Sl8 ? al . l0 " betWCen 3 BTS ™ d communication 
unit, in general is assumed to be identical on uplink and 

rMAHm ^ m lhC CaSC ° f a mobiIc ^"ed handoff 
2^S?h *% detennined < I03 > ^ a comparison of the 

^^TJSST* , BCCH Si8nal W " h the ma *nitude 
ot tne received BCCH signal, as measured by the handoff 
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communication unit. The value of the received BCCH signal 
is assumed to be the most recent RSSI measurement of the 
BCCH signal of the transfer target BTS (33) transferred to 
the serving BTS (31) and BSC (30) on the SACCH from the 
5 communication unit (20). The magnitude of the transmitted 
BCCH signal may be determined by reference to a memory 
table (not shown) of stored RSSI values at the BSC (30). 

In a non-MAHO case, upon receipt of a request for 
handoff from a serving BTS (31), and after determination, 
1 0 as above, of a target transfer cell, the BSC (30) sends a 

control command to the transfer target BTS (33) for a signal 
measurement of the handoff communication unit. The 
transfer target BTS (33) responds by measuring the 
transmitted signal of the handoff communication unit and 
15 transferring such measurement to the BSC (30). Link 
signal loss may then be determined by a comparison of 
handoff communication unit transmitter power with the 
measured signal at the target BTS (33) from the handoff 
communication unit. Link signal loss may *hen used in 
20 conjunction with communication unit transmitter power by 
a means for allocating such as the BSC (30) to select a 
proportional channel from an appropriate interference band 
based upon the desired C/I. 

Communication unit transmitter power, according to 
25 the invention, is selected (105) to produce a communicated 
signal at the BTS falling as close as practical to the center of 
a power control box. The power control box, in one 
embodiment of the invention, may be selected as having an 
upper limit equal to the top of interference band 1 (e.g. -76 
3 0 dBm). The bottom of the power control box may be 

selected 14 dBm below the top (e.g. -90 dBm). The center 
of power control box (target communicated - signal level at 
the BTS) then becomes -83 dBm. 

The desired C/I may be selectable by a system 
3 5 operator depending on system needs. As an example, a 

desired C/I ratio selected at a BTS (33) may be 11 dB. The 
target BTS (33) may have a transmitted power of 40 Watts 
(46 dBm). 
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t««. JJ^i Communication un " (20) may have a maximum 

^SSrifT ° f 20 Wa " S (43 dBm) ' Transmission 
%ZZn k. the commun »cation unit (20) may be 
comrollable ,n 2 dB steps (e.g. power control level 0 is 43 

Si P of W ?H C ° ntr01 1CVCl 1 iS 41 dBm ' cte > The measured 
(T4 £ -^3^ ^ * * C — U <* 

betwJ^h?* SignSd l0SS ' accordin 8 to ^e invention, 
between the communication unit (20) and BTS (33) is 
» determined by subtracting received signal (-74 dBnO f mm 

produce (46 - (-74)) a value of 120 dB 

a«al k£i a rfS l0SS " *?■ USCd 10 CaICulatC a receivcd 
signal level of the communicated signal at the BTS (33) 

(calculated communicated signal level at the BTS) by 

^2 " nk si * nal j«» from communication unif (20) 
ffansmitted power (43 dBm) to produce (43 - 120) a 
calculated communicated signal level at the BTS (33) of -77 

dBm) at n ^ th BV| a n^ tCd co j nm " nicated "gnal level (-77 

f . T (33) CXCecds the tar « et communicated 
cwol ul? BTS (33) ( ° f " 83 dBm > * 6 dB - *e power 
bHe BT^ n C r mUm K atCd t0 thC com ™unication unit (20) 

C/l rations 22, y , 2 , P ° Wer Se " ing ° f 3 ' ^ desir ' d 
from ^Slf ^ USCd 10 dcte ™ne an interference band 
from which to allocate a TCH for the communication unit 

unit (20) 222 1 C/I rati ° ° f 11 dB f0r the communication 
unit (20) operating at a power control level of 3 (-83 dBm) 

f*iiT ,1 B ™ } ' Sincc an ^t^rence level of -94 dBm 

b»d 3 mTv r rfCrenCe ^ 3 (and SOme within 
band 3 may have measured values above -94 dBm) the 

STIES J*? a J l0Cated t0 the eotntnunication unit 
(20) must be allocated from interference band 4 

The example described above may be shown 

schematically as in FIG. 4. FIG. 4 depicts the relationship of 

the power control box (70) to the interference bands '(7?). 
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The target communicated signal level at the BTS (33) (72) is 
shown to fall within interference band 2. The maximum 
interference level (73) for the target communicated signal 
at the BTS (33) (of -94 dBm) is also shown. 
5 Under the invention, in the above example,- the 

channels assigned to band 4 may be allocated first during 
handoffs. As the number of channels found within band 4 
is depleted, channels within band 5 may be allocated in the 
alternative. 

1 0 As the channels in band 4 and 5 are depleted. 

channels in interference bands 3, 2, and 1 may be allocated 
to communication units at an appropriate power setting 
(based upon maintaining the 11 dBm C/I ratio). 
Communication units measuring a relatively low link signal 

1 5 loss may also be assigned to interference bands 3, 2, or 1 at 
an appropriate power setting. 

In another embodiment of the invention the 
proportional channel selection process may be used to 
identify TCHs for assignment to communication units (20 

20 and 21) requesting access to the communication system 

(10). Use of the proportional channel selection process may 
reduce co-channel and adjacent channel interference among 
BTSs (31, 32, and 33) within a communication system (10) 
by reducing transmission power of communication units (20 

25 and 21) to minimum levels (consistent with a desired C/I 
ratio). In implementing the process, a second, partially 
overlapping set of interference bands (FIG. 5) are created 
for use in servicing access requests from communication 
units that are located within the service coverage area (51, 

3 0 52 and 53) of the BTS (31, 32. and 33). (The second set of' 
interference bands . are chosen to include channels of a 
slightly higher interference level than handoff interference 
bands on the assumption that requesting communication 
units are closer to the BTS than handoff communication 

3 5 units and are capable of providing better signal quality at 
the BTS.) 

The second set of interference bands may also be 
used for handoff requests where the communication unit to 
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be handed off has strayed a significant distance into the 

TTfv' 2163 ° f thC ,nMfcr tar « et "^before a 
need to handoff was determined. The second set of 

5 wne« Hr^," 1 ^ dl ° * USCd in the case of h *ndoff 
hnrJ k 8 "? ,0 " t0 3 targel BTS is relatively low. (fa 

bo* cases the detected signal at the target BTS would be of 
a relatively high quality.) 

„«.h / n ?* ?2 ° f the SCCOnd set of interference bands 
1 0 TJ I , ta ? dfl 7 rCqUeStS < a dc ' e ™ination may be made 
BTS ! r ! 5 fc co , mmunicated "gnal at the transfer target 
fj J . J 3 thre l h ° Id - In SUCh a casc use of the second 
htLiff renCe b3ndS " justified ^ a "gnal from the 
handoff communication unit of sufficient magnitude to 

1 5 lie™ £oeT S ' * " * 3 — SimiIar 10 «■« 

fwn . second set of interference bands (FIG. 5) depicts 

ZtTtT' bM i S (A and B) tha < « coextensive'^ 
handoff interference bands 1 and 2 (FIG 4) The ov«*« 

interference bands A and B. and 1 Tnd 2 Lomes pr^ fcaf 

2 0 application because the use of handoff bands 1 an'd 2 s 

ex stTn blT ? < Si TT S Where ins ^ient channels 
1" ba " ds 4 . Md 5 - In the case where a handoff 

rZi« ? W 31 3 BTS (31 ' 32 ' or 33 > ha n d <>ff 

requests may be accorded a channel priority (within 

2 5 interference bands 1 and 2) over access requests for 

channels in interference bands A and B 

the second PC Jf nf*- ^T*™ ° f Z P ro P OTti °nal channel from 
tte second set of interference bands is. as above, 
determined by the BSC (30). Upon activation a 
communication unit (20 or 21) scans a frequency spectrum 

RSS "as L th s C £i £ " 33) With S 
RSSI, as the serving BTS (31, 32, or 33). 

win, 7° reqUCSt SCrViCC ' a comn »"nication unit (20), located 
Z hJ ? C ° Verage TO 51 ' transmits an access request 

w^th L^CCH 77 COnt^0, Channel (RACCH) associa * d 
Z th t SCrVtns BTS (31 >' After valid ation of 

itnthv ID T St ' Ser T 8 BTS (31) my tfanSmit an 
identity (ID) of a set-up channel to be used by the * 



30 



SUBSTITUTE SHEET 



WO 93/08655 



2097587 
-11- 



PCT/US92/07013 



requesting communication unit (20) for channel set-up. 
Following set-up, system access is granted to the requesting 
communication unit (20) through transmission, By the 
serving BTS (31), of an ID of a TCH to the requesting 
5 communication unit. 

The identity of the TCH, as above in the case of 
handoff, may be determined by the BSC (30) (203) 
controlling the BTS (31). Link signal loss may be calculated 
(204) by the BSC (30), also as above, by a comparison of 

1 0 transmitted BCCH power versus received power. 

Communication unit transmitter power, according to the 
embodiment of the invention, is first determined at a 
minimum power setting. At the minimum power setting, a 
calculated communicated signal level at the BTS (31) (from 

1 5 the requesting communication unit (20)) is determined. A 
channel is then selected (205) from the most desireable 
interference band (A through F). The most desireable 
interference band (A through F) under the embodiment is 
the interference band having an upper threshold value 

20 which provides a desired C/I ratio (e.g. at least 11 dB) when 
compared with calculated communicated signal level. 

If a TCH channel isn't available within the most 
desireable interference band (A through F) (at least 11 dB 
below the calculated communicated signal level) then the 

25 BSC (30) attempts to identify a TCH within the next most 
desireable interference band (with a higher level of 
interference) immediately above the most desireable 
interference band. If a TCH isn't available in the next most 
desireable interference band then the BSC (30) proceeds to 

3 0 a third interference band (above the second), etc. 

Upon identifying an available TCH the BSC (30) may 
calculate a new power setting for the requesting 
communication unit (20) based upon the upper threshold of 
the selected interference band. Such a determination 

3 5 involves adding 11 dB to the upper threshold of the 

available interference band and calculating a power setting 
for the communication unit (20) based upon the result. 
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If the selected band is the most desireable band (at 
least 11 dB below the calculated signal level) then the 
power setting remains at the minimum setting. If the 
selected band is the next most desireable band (or higher) 
5 then a new power setting must be calculated. 

om As f n exam P le . we requesting communication unit 
(20) may have measured an RSSI of the serving BTS (31) of 
04 dBm. The transmuted power of the BTS (31) mav hav^ 
10 dBm. ^ ^ dBm) - Link Ioss - such! would™ 100 

The communication unit (20). as above, may have a 
maximum power setting (power setting 0) of 20 Watts (43 
dBm) with reduced power settings in 2 dBm increments and 
a minimum power setting of 15 (13 dBm). The calculated 

caST«7 at H R S,8nal ,CVCl Ut P ° WCr Settin * 15 > in ««* a 
case is -5/ dtim. 

nnt Toachievc m acceptable C/I ratio of 11 dB the BSC 
OO) would search for a TCH within an interference band 

7n ^ "a??? llm " 0f * 98 dBm « Sin « an.interference band 
20 bdow .98 dBm isn't available the BSC (30) selects ba?d A 

and searches for an available TCH. 

If a TCH is available within band A then the BSC (30) 

calculates a communication unit power level based upon 

25 htA 3 - fi Ti fr0m band A - Since the "P^ «"* of 
SSnnV 1 Bm .n UlCn thC Calculaled POweV level at the 
BTS (31) becomes -70 dBm. Adding link signal loss to 
calculated power level (-70 + 100 dBm) produces a 
communication unit power level of 30 dBm. Since power 
control levels within communication units (20 and 21) are 

3 0 incremented in 2 dB steps the indicated power level of 30 
dBm falls between power levels 6 and 7. Since a setting of 

L^ni n ° l P ? dUC ! thC rCquircd C/I rali0 > ftnal power 
control setting for the communication unit (20) is 6 

3 5 „ni, ml 3 {UT ? CT cxam P Ie ' thc requesting communication 
m ( f \TL C measured an RSSI of the serving BTS 
1.3 1 J ot -22 dBm. The transmitted power of the BTS (31) 

woL ha K Ve % en J° Watts (46 dBm) - Link loss - as 

would be 68 dBm. 
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The communication unit (20), as above, may have a 
maximum power setting (power setting 0) of 20JVatts (43 
dBm) with reduced power settings in 2 dBm increments and 
a minimum power setting of 15 (13 dBm). The calculated 
5 communicated signal level (at power setting 15) in such a 
case is -55 dBm. 

To achieve an acceptable C/I ratio of 11 dB the BSC 
(30) would search for a TCH within an interference band 
with an upper limit of -66 dBm. Such a search would 
10 indicate that the selected channel should be from within 
interference band D. (Interference band D would be 
selected because a channel selected from band E may have 
channels above -66 dBm.) 

If a channel were available within interference band 
1 5 D then the available channel would be allocated to the 
requesting communication unit (20). The communication 
unit (20) power setting in such case would be 15. 

If a channel were not available within interference 
band D then the BSC (30) searches for a TGH in interference 
20 band E. Upon finding an available TCH within band E the 
BSC (30) calculates a power setting for the communication 
unit (20). 

Since the upper limit of interference within band E is 
-63 dBm the calculated signal level at the BTS (31) is -52 

25 dBm. Adding the link loss (68 dBm) produces a 
communication unit power level of 16 dBm. A 
communication unit power level of 16 dBm corresponds to a 
power setting of 13. 

In another embodiment of the invention the BTS 

30 measures a signal quality factor, of signals from MSs, as a 
determinate of the. desired C/I ratio. (Signal quality may be 
bit error rate, signal magnitude, etc.) When the signal 
quality factor of an MS exceeds a threshold (indicating that 
the desired C/I ratio has been lost) the BTS initiates an 

3 5 intra-cell handoff. Under the intra-ceil handoff the BTS 
uses the proportional channel selection process to identify 
another available channel having the desired C/I ratio, for 
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^! ti0n , t0 u lh !, M ?' 11,6 BTS identifies such ^annel, as 
above and hands the MS off to the available channel 

i< mJSa ^° thC K cmbodiment of *e invention alixed offset 
is added (or subtracted) from calculations involving link 

l°" t0 1 a " ommodate differences between 

downlink signal loss and uplink signal loss. Fixed 
differences may relate to a antenna elevations of BTS (31 

nLfhiv * amCnna f. °J 10 ,0Cal graphic conditions * 
possibly affecung link loss. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FALLOWS: 

1 . A method of achieving a desired C/I ratio within a cellular communication 
system, the method including the steps of: 

grouping unallocated channels having more similar than dissimilar measured 
interference characteristics into a plurality of interference groups; 

measuring a control signal on a downlink of a base site of the cellular 
communication system by a communication unit and communicating the measured 
signal value to the base site; 

determining a calculated link signal loss by comparing the communicated 
measured signal value with a magnitude of the control signal transmitted by the base 
site; and 

allocating a channel of the grouped unallocated channels to the 
communication unit based, at least in part, upon the calculated link signal loss and 
said interference groups to produce the desired C/I ratio. 

2. The method as in claim 1 wherein the step of allocating a channel of the 
grouped unallocated channels to the communication unit further includes the step of 
determining a communicated signal level at the base site from the calculated link 
signal loss and a communication unit power setting. 

3. The method as in claim 2 wherein the step of allocating a channel of the 
grouped unallocated channels to the communication unit further includes the step of 
selecting a channel from an interference group of the plurality of interference groups 
based upon the calculated link loss, the communication unit power .setting and the 
desired C/I ratio. 

4. An apparatus for achieving a desired C/I ratio within a cellular 
communication system, the apparatus comprising: 
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means for grouping unallocated channels having more similar than dissimilar 
measured interference characteristics into a plurality of interference gi&ups; 

means for measuring a control signal on a downlink of a base site of the 
cellular communication system by a communication unit and communicating the 
measured control signal value to the base site; 

means for receiving the measured control signal value from the 
communication unit and determining a calculated link signal loss by comparing the 
measured control signal value with a communicated control signal value from a 
transmission site; and 

means for allocating a channel of the grouped unallocated channels to the 
communication unit based, at least in part, upon the calculated link signal loss and 
said interference groups to produce the desired C/I ratio. 

5. An apparatus for achieving a desired C/I ratio within a cellular 
communication system, the apparatus comprising: 

means for grouping unallocated channels having more similar than dissimilar 
measured interference characteristics into a plurality of interference groups; 

means for determining a communicated signal level at a base site from a 
calculated link signal loss and a communication unit power setting; and 

means for allocating a channel of the grouped unallocated channels to a 
communication unit based, at least in part, upon the calculated link signal loss and 
said interference groups to produce the desired C/I ratio. 

6. The apparatus as in claim 5 wherein the means for allocating a channel to a 
communication unit further comprises means for selecting the channel from an 
interference group of the plurality of interference groups to produce the desired C/I 
ratio. 

7. A method for reducing interference within a cellular communication system, 
the method comprising the steps of: 
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grouping unallocated channels having more similar than dissimilar measured 
interference characteristics; ^* 

measuring a downlink control signal to produce a measured signal value and 
communicating the measured signal value to the base site; 

determining a calculated link signal loss by comparing the communicated 
measured signal value with a magnitude of the transmitted control signal; and 

allocating a channel of the grouped unallocated channels to a communication 
unit based, at least in part, upon the calculated link signal loss and the interference 
grouping to produce a desired carrier to interference ratio. 

8. A method for reducing interference within a cellular communication system, 
the method comprising the steps of: 

grouping unallocated channels having more than dissimilar measured 
interference characteristics; 

determining a communicated signal level at a base site from a calculated link 
signal loss and a communication unit power level and 

allocating a channel of the grouped unallocated channels to a communication 
unit based, at least in part, upon the calculated link signal loss and the interference 
grouping to produce a desired carrier to interference ratio. 

9. An apparatus for reducing interference within a cellular communication 
system, the apparatus comprising: 

means for grouping unallocated channels having more similar than dissimilar 
measured interference characteristics to produce a plurality of interference groups; 

means for measuring a downlink control signal and communicating the 
measured control signal value to a base site; 

means for receiving the comnrunicated measured control signal value from 
the communication unit and determining a calculated link signal loss by comparing 
the measured control signal value with a communicated control signal value from 
a transmission site; and 
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means for allocating a channel of the grouped unallocated channels to a 
communication unit based, at least in part, upon the calculated link signal loss and 
the interference grouping to produce a desired carrier to interference ratio at a 
relative minimum communication unit power level. 

1 0. The apparatus as in claim 9 wherein the means for allocating a channel to 
a communication unit further comprises means for selecting the channel from an 
interference group of the plurality of interference groups to produce a desired C/I 
ratio 
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